Oxalomalate regulates ionizing radiation-induced apoptosis in mice.
Ionizing radiation induces the production of reactive oxygen species, which play an important causative role in apoptotic cell death. Recently, we demonstrated that the control of mitochondrial redox balance and the cellular defense against oxidative damage are primary functions of mitochondrial NADP(+)-dependent isocitrate dehydrogenase (IDPm) by supplying NADPH for antioxidant systems. In this paper, we demonstrate that modulation of IDPm activity in the kidneys of mice regulates ionizing radiation-induced apoptosis. When oxalomalate, a competitive inhibitor of IDPm, was administered to mice, inhibition of IDPm and enhanced susceptibility of apoptosis reflected by DNA fragmentation, the changes in mitochondria function, and the modulation of apoptotic marker proteins were observed upon exposure to 2 Gy of gamma-irradiation. We also observed a significant difference in the mitochondrial redox status between the kidneys of the control and the oxalomalate-administered mice. This study indicates that IDPm may play an important role in regulating the apoptosis induced by ionizing radiation, presumably, through acting as an antioxidant enzyme.